In this talk we will show the direct visualization and identification of capacitive coupling of infrared dimer antennas in the near field by employing scattering-type scanning near-field optical microscopy (s-SNOM)
Abstract
In this talk we will show the direct visualization and identification of capacitive coupling of infrared dimer antennas in the near field by employing scattering-type scanning near-field optical microscopy (s-SNOM) 1 . The coupling is identified by (i) resolving the strongly enhanced nano-localized near fields in the antenna gap ( Figure 1 ) and by (ii) tracing the red shift of the dimer resonance when compared to the resonance of the single antenna constituents (Figure 2) . Furthermore, by modifying the illumination geometry we break the symmetry, providing a means to excite both the bonding and the "dark" antibonding modes. By spectrally matching both modes, their interference yields striking net enhancement or suppression of the near fields at specific locations, which could be useful in nanoscale coherent control applications. Figure 1 . Experimental set-up and near-field imaging. (a) Illustration of the s-SNOM used for mapping the near-field distribution and topography of infrared dimers. The Si tip, which vibrates at the mechanical resonance frequency Ω of the AFM cantilever, is used to scatter the antenna fields. Using a parabolic mirror objective, the dimer is illuminated with the focused beam of a CO2 laser (Einc), which is polarized parallel to the long axis of the antennas (s-polarization). The same objective is used to collect the backscattered light (Eff). A polarizer in front of the detector ensures the selection of either s-polarized or p-polarized backscattered fields. Signal demodulation at higher harmonics nΩ in combination with a pseudo-heterodyne interferometric detection yields background-free near-field amplitude |En| and phase ϕn maps. 
Figures

